Antitumoral Activity of Sorafenib in Hepatocellular Carcinoma: Effects on Cell Survival and Death Pathways, Cell Metabolism Reprogramming, and Nitrosative and Oxidative Stress.
Sorafenib is an oral multikinase inhibitor approved for the treatment of hepatocellular carcinoma (HCC). Its antitumor activity is attributed to inhibition of tyrosine kinase receptors (VEGFR, PDGFR, c-kit) and intracellular serine/threonine kinases (Raf), which alter gene expression to promote apoptosis and downregulate survival and angiogenesis pathways. The beneficial properties of sorafenib have also been related to a reduction in liver fibrosis trough regulation of TGF-βR-related STAT3 signaling. Sorafenib plays a role in the regulation of mitochondrial function, ATP, and autophagy, a process leading to either survival or apoptotic cell death depending on its intensity and duration, by altering several cellular pathways such as mTOR, AMPK, activating endoplasmic reticulum stress responses, and deregulating miRNAs that modulate autophagy. Sorafenib reduces S-nitrosation of cell death receptors and caspase-3, triggering a switch to caspase-3 from caspase-8. In this paper, we review the antitumor effects of sorafenib by interaction with cell survival and apoptosis pathways, metabolic reprogramming, and effect on oxidative and nitrosative stress, along with different mechanisms that might be involved in resistance to the drug.